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NUTRITIONAL ADEQUACY OF THE DIETS OF 
PREGNANT CHEYENNE RIVER SIOUX 
Abstract 
KATHY M. DIRKS 
Under the supervision of Associate Professor 
Wayne A. Johnson 
A nutrition survey was conducted in which the diets 
of 79 pregnant Sioux Indian women living on the Cheyenne 
River Reservation in South Dakota were evaluated. A 24-
hour recall was used and background information was collect� 
ed by the researcher at Public Health Service prenatal 
clinics. The dietary intakes were evaluated according to 
Recommended Dietary Allowances (RDA). Diets were consid­
ered to be good if they provided all nutrients (protein, 
calcium, iron, vitamin A, thiamin, riboflavin, niacin, and 
ascorbic acid) and energy at or above recommended levels, 
and poor if they provided one or more nutrients below two­
thirds the RDA. In accordance with earlier research, these 
dietary intakes were found to be quite inadequate, with no 
intakes fitting into the good category and only 9 percent 
providing at least ·two-thirds the RDA for each nutrient and 
energy. When the vitamin and mineral supplements which 
were provided to these women were included, 18 percent re­
ceived a good rating, but 54 percent still received poor 
iv 
ratingso When the relationship between age, education, and 
participation in food programs was measured through statis­
tical tests, it was found that these variables had little 
to do with nutrient intake. The results of this survey 
suggest that the nutritional needs of the fetus and the 
mother may not be met by a substantial segment of this pop­
ulation grriup. 
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Hunger and malnutrition are problems of national 
concern within the United States. Consequently, many agen­
cies are dedicated to alleviating nutritional problems, and 
numerous studies have been and are being conducted to assess 
the nutritional status of Americans. Although income has 
been-identified as a major determinant of nutritional sta­
tus, other factors, such as social, cultural, and geographic 
differences also appear to have an effect on the level of 
nutriture of a population, according to the Ten-State Nutri­
tion Survey (Center for Disease Control, 1968-1970, p. 9). 
A combination of these factors may explain why many health 
problems are more prevalent among American Indians than 
among the general population in the United States (Farris, 
1976, p .  84). 
In South Dakota, where the American Indian population 
consists mainly of different tribes of the Sioux Nation, the 
Indians live primarily on eight reservations scattered 
throughout the state. South Dakota reservations are served 
by the Aberdeen Area Indian Health Service, which also 
serves North Dakota, Nebraska, and Iowa. Social and econom­
ic characteristics of Aberdeen Area Indians as reported in 
Indian Health Status and Trends Data (Indian Health Service, 
1 
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1974, p. 2) point out where the Indian population falls be­
hind . For example, the median family income for Indians was 
$4,002, compared to the national average of $9,590. Also, 
the percentage of males 16 years and over who were unem­
ployed was 24.4 percent, compared to the national average 
of 3. 9 percent. Thirty-one and one half percent of the 
Indians nad no automobile available, compared to the natio�­
al average of 17.5 percent. 
Sioux Dietary Studies 
A limited number of studies have been conducted which 
describe and/or evaluate Sioux dietary patternsc Nurge 
(1970, p .  53) commented that "the nutritional imbalance in 
long-range diets, inadequacy of food supply, and sheer 
absence of food are an ancient characteristic of the Sioux: 
a characte-ristic which must be fought and changed in today's 
diet. " As to present dietary patterns, she explained how 
the food cycle on the familial level is geared to the 
distribution of commodities and the receipt of welfare 
checks (Nurge, 1970, p .  87). In another study, low ascorbic 
acid intakes and low hemoglobin levels were reported among 
adolescent girls attending Indian boarding schools in 
South Dakota (Talcott, 1960, pp. 9-10). In a recent study 
carried out on the Standing Rock Reservation, Bass and 
Wakefield (1974, p. 29) reported low dietary intakes of 
calcium, iron, and tryptophan among adult Indian women 
stµdiedm They also reported little variety in meals, a 
large use of government commodities, and a high occurrence 
of obesity . Indeed, Sioux dietary problems seem to be 
economic, social, geographic, and cultural in nature. 
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Very little information concerning the diets of 
pregnant Sioux women has been cited. However, many recent 
studies have pointed to the importance of nu�rition during 
pregnancy in assuring the birth of a healthy, normal weight 
baby. There is currently much concern about the fact that 
maternal and infant mortality rates are higher in the United 
States than in many other countries. Among American Indians 
and Alaska natives, these rates are even higher, although 
much improvement has been made in recent years. In 1971, 
the infant death rate was 1o2 times the United States aver­
age rate, while the maternal death rate was 1. J times the 
United States average rate (Indian Health Service, 1974, 
PG 21). 
Studies of Nutrition During Pregnancy 
Until quite recently, the practices and diets fol­
lowed during pregnancy have been based more on tradition 
than on fact. For example, early in this cen�ury, Prochown­
ick, a German obstetrician, proposed·that semi-starvation 
of the mother was really a blessing in disguise because a 
small baby of light weight would be produced, which would 
then be easy to delivero He therefore proposed a diet low 
in calories, low in carbohydrates and protein, and re­
stricted in water and salt (Shank, 1970, p. 4) . This gen­
eral view became implanted in obstetrical textbooks and 
practice. The two following erroneous assumptions came to 
be widely accepted: ( 1) whatever the fetus needs it will 
draw from the stores of the mother despite the maternal 
diet, and (2) whatever the fetus needs the mother will 
instinctively crave and consume (Williams, 1973, p. 360) . 
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These ideas began to be refuted by clinical ob­
servations and scientific studies in the years which fol-· 
lowed. One of the first to do so was British scientist 
Melanby ( 1933, p. 1 133), who recognized the role of scien­
tific nutrition in protecting the mother from complications 
of pregnancy. Also in the 1930's, Ross ( 1947, pp. 728-729) , 
through his studies among the South's pregnant poor, rein­
forced the relationship of malnutrition to a higher inci­
dence of fetal-maternal diseases and deaths; while Strauss 
( 1935, p. 811) found a high protein, high vitamin, optimum 
diet to be effective in combatting toxemia . Toverud ( 1950, 
p. 484) of Norway emphasized maternal nutritional care and 
reduced the incidence of low birth weight babies to 2. 2 
percent. He came up with the working hypothesis that "a 
child is nutritionally nine months old at birth. " 
In the early 1940's, Ebbs and coworkers ( 194 1, 
p. 525) provided supplements to a subgroup of pregnant women 
whose diets were judged as "poor" according to the 
recommended standards after the fourth month of pregnancy. 
In result, 36 percent of the women on the "poor diet" re­
ceived a poor or bad prenatal health rating, whereas among 
women receiving the supplement only 9 percent had poor or 
bad ratings . At about the same time, Burke and coworkers 
(1943, p. 51) found a high correlation between prenatal 
5 
diet and the outcome of pregnancy. In the study, all still­
born, all premature and functionally immature, all but one 
of the infants who died within a few days of birth, and a 
majority of those born with morbid congenital defects were 
delivered by women who were thought to have inadequate diets 
during pregnancy. 
The influence of prematernal n utrition was striking­
ly demonstrated in World War II (Stearn, 1958, ppc 1655-
1656). In Holland, women with adequate prematernal diets, 
but severely restricted diets during pregnancy had shorter 
babies with lower birth weights, but there was no increase 
in the rate of stillbirths, prematurity, and malformations. 
In Leningrad, in a study of pregnant women whose diets were 
inadequate prior to and during pregnancy, the birth rate 
fell, the stillbirth rate was twice as high f and the pre­
maturity rate had increased 41 percent. The better outcome 
in Holland was thought to be directly related to the better 
diets of women prior to conception. 
During the 1950's, Jeans et al. (1955 s p. 581) and 
Ferguson et al. ( 1950, p. 81) obtained similar results, 
confirming still further the relation of poor nutrition to 
infant and maternal complications. However, the Vanderbilt 
Cooperative Study (McGanity et alo, 1958, Po 2144) failed 
to demonstrate a relationship between maternal diet and the 
outcome of pregnancy. 
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Many recent studies have restated the importance of 
nutrition during pregnancy. In studies done by Brewer 
(1970, p. 87) in N_ew Orleans, Miami, and California ,. data 
indicated that a nutritious diet including adequate protein 
of high biological vaiue, sufficient calories to spare pro­
tein for tissue synthesis and enough vitamins and minerals, 
therefore producing a generous weight gain during pregnancy, 
could greatly reduce the number of low birth weight babies. 
In animal studies, the growth of many organs has been shown 
to be affected by perinatal undernourishment. The per­
formances of perinatally undernourished rats in adulthood 
were significantly inferior. in activity and emotional be­
havior during several tests. A relationship between prena­
tal nutrition and aging and development has been suggested 
(Roeder, 1973, pp. 1120-1122). Human studies are limited, 
but supplemented diets have been shown to decrease the inci­
dence of low birth weight babies in Taiwan (Blackwell et 
al. , 1973, p. 517), In Montreal, Primrose and Higgins 
(1971, po 264) showed that diet counseling and food supple­
mentation could promote the birth of full-term babies of 
superior birth weight . 
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Current Implications 
As knowledge and understanding increase, it is real­
ized that the whole of an individual's life experiences sur­
rounding a pregnancy must be considered . Both the nutri­
tional status developed over previous years of living and 
the establishment of reserves for possible future pregnan­
cies are important (Williams, 1973, p .  J62)e Fewer com­
plications in pregnancy, fewer premature births, and health­
ier babies are now believed to result when th� mother is 
well-nourished prior to conception. 
Maternal mortality rates in the United States have 
declined sharply in recent years, reaching a figure of 14r6 
per 100, 000 live births in 1974 (U.S . Department of Com­
merce, 1976, p .  64) e When this rate falls as such, fetal 
and infant mortality become more sensitive indicators of 
reproductive efficiency. In addition to infant mortality, 
the proportion of low birth weight (less than 2500 grams) 
infants, the prevalence of perinatal handicaps and injuries, 
and the number of infants who fail to grow and develop nor­
mally are important measures of unfavorable outcomes of 
pregnancy (National Research Council, 1970b, p .  J) . 
Although by 1967 infant mortality in the United 
States reached a record low of 22 . 4  per 1, 000 live births 
(Shank, 1970, p. 5), there was still much concern about the 
fact that the United States ranked thirteenth out of forty 
countries selected according to the criteria as proposed by 
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Chase ( 1969, pp. 19-27). In 1965, the proportion of infants 
of low birth weight was still considered high, as it ac­
counted for 8. 3 percent of all live births (National Re­
search Council, 1970b, p. 4). The infant mortality rate was 
further reduced to 17. 3 per 1, 000 live births in 19 74. At 
that time, the non-white population had almost double the 
rate (28. 8 per 1, 000 live births) of whites ( 15. 2 per 1, 000 
live births). The prematurity rate differed among the vari­
ous groups also. For example, a disproportionate number of 
all low birth weight infants are born to teenage mothers 
(Shank� 1970, p. 8) . 
The incidence of low birth weight infants, and the 
closely related mortality rates, is affected by the follow­
ing factors, according to the National Research Council 
(19 70b, p. 4) : ( 1) the socioeconomic status of the mother; 
(2) biological immaturity (under seventeen years of age); 
(3) high parity; (�} short stature ; (5) low prepregnancy 
weight for height; (6) low gain in weight during pregnancy; 
(7) poor nutritional status; (8) smoking; (9) certain infec­
tious agents� (10) chronic disease; ( 1 1) complications of 
pregnancy: and ( 12) a history of unsuccessful pregnancies. 
One explanation for why we have more infant deaths 
than some other countries is that more adolescent girls 
become pregnant than in any other Western or developed coun­
try, and that a growing girl who becomes pregnant faces 
many more physiological and psychological risks than a 
biologically mature woman. A major reason for this is that 
she must support the developing fetus before her own growth 
has been completed (Shank, 1970, p. ?). 
Nutrient Needs During Pregnancy 
., 
During pregnancy there is an increased need for most 
nutrients. The degree of need for specific_nutrients is 
dependent upon the stage of pregnancy . During the hyper­
plastic phase (two to eight weeks of gestation) , when the 
cells are increasing in number and the organs are being 
developed, there is a qualitative need for specific nu­
trients. Then, during the hypertrophic phase (eight weeks 
until term), while the cells are increasing in size and 
rapid growth is taking place, there is both a qualitative 
and quantitative need for specific nutrients (Pitkin, 1977, 
p. 1). Needs for some specific nutrients during pregnancy 
are discussed below. 
Protein. It is commonly accepted that about 925 grams of 
protein are deposited in the fetus and access·ory tissues. 
Thus, increased dietary protein is needed for ( 1) rapid 
growth of the fetus, (2) enlargement of the uterus, and 
growth of the mammary glands and the placenta, (3) an 
increase in the maternal circulating blood volume (there­
fore increasing plasma proteins, (4) the production of am­
niotic fluid, and (5) stores for labor, delivery, and lac­
tation (Williams, 1973, p. 367). 
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Although most nutritionists agree that some addition­
al protein is essential, the question as to how much is 
needed has not been successfully answered. This is because 
varied values have been obtained using different methods 
to determine nitrogen balance (Pitkin, 1977, p. 4). 
Because of the possible risk to both the infant and 
the mother from inadequate intakes of protein, a generous 
JO grams of additional protein daily during pregnancy was 
suggested in the 1974 Recommended Dietary Allowances (RDA) 
by the National Research Council ( 1974), an increase of ten 
grams over the 196 8 recommendations (National Research 
Council, 196 8). The current allowance is recommended from 
the second month of pregnancy to the end of gestation. The 
allowance is 1. 3 grams per kilogram for mature women, 1.5 
grams per kilogram for pregnant adolescents aged 15 to 1 8  
years, and 1.7 grams per kilogram for younger girls in the 
presence of adequate energy intake to support continued 
maturation as well as fetal development (National Research 
Council s 1974, p .  47) . 
Energy and weight gain. The gross energy cost of a pregnan­
cy with one fetus is estimated at 80, 000 kilocalories. This 
increases the RDA by JOO kilocalories per day (National 
Research Council, 1974, p. J1)e Available data supports the 
hypothesis tha·t protein and/or caloric restriction during 
pregnancy may have profound effects on fetal growth a..�d 
development. For one thing, weight gain during pregnancy 
shows a strong positive correlation with birth weight 
(Pitkin, et al. , 1972, p. 779). 
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The optimum total weight gain in pregnancy has been 
the subject of much discussion. The reported mean figures 
range from 10 to 12 kilograms (Pitkin et al., 1972, p. 77). 
The National Research Council ( 1970, p. 13) recommends a 
weight gain objective of achieving an average total gain 
of 24 pounds. This represents a gain of 1.5 to J. 0 pounds 
during the first trime.ster, followed by a gain of 0.8 pound 
per month during the remainder of the pregnancy. The 
pattern of weight gain should be considereda A large gain 
in the first trimester represents excessive fat deposition. 
This, however, does not mean that calories should be severe­
ly restricted to prevent further weight gai�. 
Although long held to be a factor, a relationship 
between excessive weight gain, on the basis of fat accumu­
lation, and toxemia of pregnancy has not been established 
according to Pitkin,et al. ( 1972, pp. 779-780). In general, 
the increased birth weight is not sufficient to cause mech­
anical difficulties during delivery. However, the relation­
ship of weight gained in excessive amounts during pregnancy 
to subsequent obesity makes it reasonable to limit weight 
gain to some degree. But, since fat catabolism can lead to 
acidosis and acetonuria, which can be detrimental to the 
fetus, pregnancy should not be considered a good time to 
make a weight correction . 
Minerals . The absorption of minerals such as calcium and 
iron is increased during pregnancy, but the demands of the 
fetus and other developing tissues necessitate increased 
amounts of these minerals in the diet during the second 
and third trimesters (Robinson, 1972, p. 297)e 
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The full term infant contains about 25 grams of cal­
cium (National Research Council, 1974, p .  86). This 
represents the calcium in the fetal skeleton and serum, all 
of which roust come from the mother (Pitkin, 1977, p. 6). 
In order to furnish this supply and to replace the mother's 
serum and skeletal calcium, the 1974 RDA is 1200 milligrams 
of calcium, which is 50 perce�t higher than the normal 
allowance (National Research Council, 1974, p .  86) . 
The total requirement for iron during pregnancy is 
750 to 800 milligrams . According to Pritchard, (National 
Research Council, 1970a, p .  77), this includes the 250 to 
300 milligrams contained in the fetus and placenta, plus 
the some 500 milligrams included in the expanded blood 
volume of the mother . The 1974 RDA (National Research 
Council, 1974) for iron during pregnancy is 1 8+ milligrams 
daily . 
Sources of this iron include maternal iron stores, 
which average 0. 3 grams for healthy young American women . 
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Also, there are dietary sources, but these rarely supply 
the six to seven milligrams which need to be absorbed daily. 
Pregnant women appear to ingest 13 or 14 milligrams daily 
from the diet, of which only 10 to 20 percent is absorbed 
(Pitkin, 1977, p. 5)c Therefore, the National Research 
Council (1974, p. 94), recommends that all women receive 
30 to 60 milligrams of ferrous iron as a supplement during 
the second and third trimesters. 
Vitamins. The need for most vitamins also increases modest­
ly during pregnancy, _but these increased requirements can 
generally be met through the diet. It has become customary 
in the United States to give vitamin supplements to pregnant 
women. Fortunately, these will probably be harmless, al­
though supplementation should not substitute for sound nu­
tritional planning (National Research Council, 1970, p. 14 
and Pitkin, 1977, p. 5)o 
A daily iricrease of 1000 international units (I.U.) 
or 200 retinol equivalents (R. E. )  of vitamin A is recom­
mended for the latter half of pregnancy (National Research 
Council, 1974)� Vitamin A is an essential factor in cell 
development, maintenance of the integrity of epithelial 
tissue, tooth formation, normal bone growth, and vision 
(Williams, 1972, p. 368). 
There is an increased need for B vitamins during 
pregnancy. The B vitamins are important coenzyme factors in 
332375 
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a number of metabolic activities, in energy production and 
the functioning of muscle and nerve tissue, therefore play­
ing key roles in the increased metabolic activities during 
pregnancy . 
Felic acid is a B vitamin of which a deficiency is 
fairly common during pregnancy. Since there is some evi-· 
dence that dietary sources are variable, a supplement of 
0. 2 to 0 . 4  milligrams of folate may be justified as a con­
tribution t�ward meeting the RDA of Oe8 milligrams (National 
Research Council, 1974). 
The Recommended Dietary Allowance for ascorbic acid 
has been raised from 45 milligrams to 60 milligrams during 
pregnancy (National Research Council, 1974)0 Ascorbic 
acid is very important to the growing organism . It is 
essential to the formation of intercellular cement sub­
stances in developing connective tissue and vascular sys­
tems. It also increases the absorption of iron (Williams, 
1973, p .  369). 
Objectives for this Research 
Since maternal and infant mortality rates among 
South Dakota Indians are higher than the national average, 
and because of the current interest in these groups, infor­
mation concerning this high risk group could be useful in 
planning nutrition programs for Sioux Indian groups as well 
as for other groups living under similar conditions . 
Therefore, the aim of this investigation is to: 
1. Determine the dietary intake of selected preg­
nant Sioux women. 
2. Evaluate the dietary adequacy of the dietary 
intake of these Sioux Indian women. 
3. Determine the effect of age, education, and 
existing food programs on these intakes. 
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Chapter 2 
METHODS AND PROCEDURES 
A survey was conducted to evaluate the nutritional 
adequacy of the diets of pregnant Sioux women living on the 
Cheyenne River Reservation in South Dakota. A personal in­
terview was used, in which the researcher recorded back­
ground and household information, and completed a 24-hour 
recall for each respondent. Pertinent clinical information 
was recorded for each respondent from patient records. The 
content of the questionaires can be found in appendix A. 
Source of Data 
The study was conducted on the Cheyenne River Reser­
vation while the researcher was participating in the 
University Year for Action Program. The Cheyenne River 
Reservation was organized in 1889 and is located in the 
north central part of South Dakota. The eastern boundary 
of the reservation is formed by the banks of the Oahe Reser­
voir-of the Missouri River and the land area includes the 
organized counties of Dewey and Ziebach, comprising 
2,804, 090 acres of semi-arid grasslands._ 
A number of acts of law have reduced the closed area 
of the reservation. An act of Congress on May 29, 1908, 
opened up a large portion of the reservation for 
16 
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homesteading, so hundreds of white settlers took up home­
steads. Several railroads purchased right-of-way extend­
ing across the reservation. Consequently, the majority of 
the population consists of four bands of Sioux Indians, with 
the reservation population in 1977 consisting of 4 127 
Indian and 3057 non-Indian persons. 
As for climate, the average July temperature is 75 
degrees Fahrenheit (24 degrees Celsius) and the average 
January temperature is 16 degrees Fahrenheit (-9 degrees 
Celsius) . The mean annual precipitation is 18 inches . 
The principal industry is agriculture s primarily 
centered around the livestock business, with some grain 
farm.n.ng, according to the Cheyenne River Indian Reservation 
Fact Sheet ( 1970) . The problems of unemployment, low 
income, and low standards of living among the American 
Indians were mentioned in the introductory chapter. 
Since 1959 the Cheyenne River Agency has been lo­
cated in Eagle Butte, South Dakota . At this time the 
Bureau of Indian Affairs, the Cheyenne River Sioux Tribe 
and the United States Public Health Service moved their 
facilities to Eagle Butte. Since these agencies are crucial 
to the betterment of Indian people: each will be briefly 
described below . 
Bureau of Indian Affairs. The Bureau is a United States 
governmental agency which works to promote the welfare of 
18 
American Indians and administers government programs to 
help those living on F ederal reservationso The agency was 
established in 1824 as part of the War Department and be­
came part of the Department of the Interior in 1949 (Bureau 
of Indian Affairs, 1975, p. 140). 
Cheyenne River Sioux Tribe. The Tribe is a constituted 
authority under a Congressional act dated June 18, 1934, and 
is unincorporated. The governing body consists of a 15-mem� 
ber council. The Tribal Council has the authority to con­
duct the business of the Tribe; in some instances r however, 
their actions may be subject to review or approval by the 
Secretary of the Interior (Cheyenne River Indian Reservation 
Fact Sheet, 1970, p. 3). 
United States Public Health Service. In 1959 the United 
States Public Health Service, Division of Indian Health, 
built a new JO-bed hospital in Eagle Butte designed to serve 
Indian beneficiaries, and for the treatment of non-Indians 
in emergencieso Four field clinics were built subsequent 
to the relocation of the hospital and are served by a trav­
eling medical team from Eagle Buttec 
The Indian Health Service is a component of the 
Health Services Administration within the United S�ates De­
partment of Health, Education, and Welfare, and has the re­
sponsibility for providing comprehensive health services to 
American Indians and Alaska Natives residing in 25 Federal 
19 
Reservation States and Alaska . Hospital care is available 
in 5 1  Indian Health Service hospitals and approximately 450 
community hospitals under contracts . The goal of the Indian 
Health Service is to improve the health of the Indian and 
Alaska Native people to the greatest extent possible (United 
States Department of Health, Education, and Welfare, 1974 , 
P •  1 ) c 
So, since this was a survey of nutrition during preg­
nancy among pregnant Sioux women, the research population 
included all women known to be pregnant on the Cheyenne 
River Reservation who qualified for services at the Indian 
Hospital in Eagle Butte . Those women who registered for 
prenatal services at the weekly prenatal clinics between 
January and June, 1977, were interviewed for the study. 
Methods of Dietary Evaluation 
An evaluation of nutritional status by an assess­
ment of nutrient intake cannot in itself be taken as an 
absolute indication of adequate nutrition, since additional 
laboratory and clinical investigations are in order before 
nutritional deficiencies can be determined with confidence. 
However, these were beyond the scope of the study and the 
abilities of the researcher, and dietary studies can be 
used to determine the sources and amounts of nutrients 
consumed . 
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The objectives of dietary studies usually include 
one or more of the following : ( 1 ) to determine dietary or 
nutrient intake of : one or more individuals and to assess 
the need for appropriate intervention programs; (2) to 
determine the need for community nutrition programs among 
various population groups ; and (3) to evaluate ongoing pro­
grams and/or to compare the dietary status of groups within 
a given geographic area or with similar groups from other 
areas (Christakis , 1974 , Po 11) . 
Guthrie _ ( 1971, pp. 317-318) lists four methods of · 
assessing individual food intake. These include the 24-hour 
recall, the dietary history , food intake records, and 
weighed food records. Each will be briefly described below. 
For the 24-hour recall, the subject is asked to re­
call and describe the kinds and amounts of food consumed 
during the previous 24 hours. Food models , measuring cups, 
and rulers are often used to help describe amounts eaten. 
An advantage of this method is that since it is taken at an 
unannounced time for the past 24 hours it is quite obj ective 
and reduces the possibility of the subject modifying his 
food habits • .  Also , it does not involve an appreciable mem­
ory span, and is suitable for illiterate groups since it 
does not require written records. When comparing records 
from seven-day written records and 24-hour recalls , the 24-
hour recall tends to be higher , perhaps due to the subj ect ' s  
desire to make a good impression on the interviewer. 
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I n  a dietary history, qualitative information is 
obtained on long-term food habits which may influence the 
appearance of clinical signs and symptoms . It is often used 
in conjunction with the 24-hour recall . Information is 
collected on past dietary habits, such as number and types 
of meals normally eaten, the frequency of eating foods 
from the various food groups, food likes and . dislikes, food 
allergies, and seasonal variation in food intake . With 
this method, the intake estimate tends to be lower than with 
other methods. 
The use of written food intake records is inexpensive 
and satisfactory when used to evaluate large groups of 
literate subjects. The questions of what comprises the best 
number of days and of which days should be used have not 
been answered. Many researchers have chosen three week days 
and one weekend day, since many persons have different pat­
terns on weekends and many persons lose interest in seven­
day records. 
When weighed food records are · used, al
°
l food con­
sumed by the subject must be weighed and corrected for any 
plate waste . This method is used only when a precise in­
dividual dietary analysis is required. It is thought that 
the work involved in record keeping and the presence of a 
stranger may modify the normal eating patterns . 
The state of the art of collecting dietary informa­
tion on individuals can be summarized by stating that 
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( 1) direct measurement of food is  feasible only for small 
groups, (2) food records may cause the subject to chang e his 
normal eating habits, (3) dietary histories are subject to 
problems of memory, and (4) although 24-hour recalls may b e  
more objective than die�ary histories , they suffer because 
only one day is measured (Christakis, 1974 , p. 14) e 
Dietary studies are subject to several limitations 
as discussed by Christakis ( 1974, p. 11) .  For one thing, 
there are differences in nutritional requirements among 
individualso Also, factors such as concurrent disease, 
genetic or enzyme defects may interfere with or modify 
an individual ' s  ingestion, absorption, storage, utilization, 
requirement, destruction or excretion of nutrients . The 
skill of the history-taker and cooperation and memory of 
the subject also are limiting factors, as is the inadequacy 
of short-term studies which may not reflect total nutrient 
intake over longer periods. It must also be  acknowledg ed 
that knowledge of nutritional requirements is still evolving 
and that food tables are incomplete and perhaps inaccurate. 
According to Young and Trulson ( 1960, pp. 803 and 812) , the 
objectives of the study should be the basis for deciding 
which method to use,· and since the results of different 
methods vary, only one method should be used for a dietary 
study o 
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Developing the Questionnaire 
A questionnaire was developed to re cord general and 
background information relevant to the objectives of the 
study. A separate form was prepared for collecting clinical 
information. The Ten-State Survey forms were used as a 
guideline for many of the questions. 
The selection of a dietary evaluation method was 
difficult. It was decided that the pilot study would be 
used to determine whether food intake records or a 24-hour 
recall would be most suitable. Because this was a low in­
come, Indian population, and it was not known with what 
ease respondents would be able to read forms and keep 
accurate records, a simplified food recording system, as 
used by Johnson et al . ( 1974 ) was pilot tested. The 24-hour 
recall was also piloted, starting from the most recent 
feeding and working backward and starting 24 hours previous­
ly and working forward. 
All forms were pilot tested by the researcher through 
a personal interview with five subj ects . Three subjects 
were interviewed at home and two at the prenatal clinic in 
Eagle Butte . Two subj ects were given directions for and 
asked to complete the seven-day food records � These were 
picked up by the researcher after the seven days c 
Following the pilot test , several of the questions 
were modified which were j udged to be confusing or offensi ve 
to either the researcher or the respondent . Because of 
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several problems relating to the food re cords, it was 
decided that this was not the best method to use .  For .one 
thing , it seemed difficult for some to understand the forms 
and many foods did not seem to fit the given classifica­
tions. One person filling out the re cords did not record 
during the last two days of the week � Other problems 
encountered included an unwillingness on the _ part of some 
subje cts to let the researcher into the home and difficulty 
in colle ction of the forms. 
For these reasons, and despite its inherent disad� 
vantages ,  the 24-hour recall was chosen as the method of 
-dietary evaluation to be used, since it could be completed 
by the researcher in a single interview at the prenatal 
clinic c  It was de cided that food models from the American 
Dairy Association ( 1974) , various sizes 0£ glasses, and 
assorted measuring utensils would be useful in the esti� 
mation of portion ·sizes and· that working backward from the 
most re cent feeding would facilitate the recalls < 
After developing the questionnaire, the questions 
were coded for computer analysis. The re call information 
was coded £or processing through the use of USDA Home and 
Garden Bulletin No. 72 (Consumer and Food Economics Insti­
tute f 1971 ) in computer tape form. The bulletin table and 
tapes list quantitative values for 15 nutrients in 615 
commonly used foods c 
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Collection 0£ Data 
Permission to conduct the survey and to have access 
to clinical records was obtained and formalized through a 
memorandum 0£ agreement between the researcher, the 
Nutrition and Food Science Department of South Dakota State 
University, and the Eagle Butte Indian Hospital , Indian 
Health Service e 
Data were collected at weekly Tuesday morning pre­
natal clinics ,  starting January 1 1 , 1977 , and ending May 
31 , 1977 0 A list of names 0£ pregnant women was obtained" 
from · those who signed up at each clinic . Each respondent 
was asked to participate in the nutrition survey and was 
told that the in£ormation would be kept confidential and 
was to be used only £or the study. No one refused to 
participate in the study . 
The researcher asked each respondent to sit at a 
table in the clinic ' s  waiting room where food models and 
measuring equipment were set up . The researcher questioned 
the respondent and filled out all the forms . Each inter­
view lasted approximately 13 minutes e 
Coding and Computer Analysis 
At the time of the interview, · the background in£or­
mation was computer coded . At a later time , the researcher 
coded in£ormation £rem clinical recordso 
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The Home and Garden Bulletin No . 72 was used to 
code the 24-hour recalls for analysis. - The number assigned 
for each food was used and a decimal to the nearest hun­
dredth was listed to show the number of servings as listed 
in the tables e For foods not listed in the table, a 
similar food was listed or the ingredients of a similar 
recipe were used. Since vitamin and mineral supplements 
, and iron supplements (ferrous gluconate) had been prescribed 
for all respondents, recalls were evaluated with and without 
the supplements. 
Only those questionnaires which were completely 
filled out were evaluated. Of the 82 respondents, there 
were three subjects who could not complete the question­
aires because of time limitations or inability to recall 
food intake, thus a total of 79 questionnaires were eval­
uated . 
The data were punched onto computer cards to speed 
the evaluation of dietary intake of eight nutrients ; in­
cluding protein, calcium, vitamin A, riboflavin, thiamin , 
niacin, iron, and ascorbic acid, as well as for energy. 
Also, the statistical methods of multiple regression and 
the analysis of variance were performed with portions of the 
collected data. Variables selected for analysis included 
age, education, and participation in food programs. The se 
programs included the Supplementary Food Program for Women, 
Infants, and Children (WIC) , the Commodity Distribution 
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Program, and the Food Stamp Program . 
Chapt er 3 
RE SULT S 
Evaluation of Dietary Intakes 
The results of thi s  survey to determine the di e tary 
intakes  of 79 pregnant Sioux women can b e  found in Tables  
1 and 2 , and in F igures 1 and 2 .  The adequacy of the di ets , 
as measured  through 24-hour re calls , was evaluated  ac cording 
to the 1973 Re commended Di etary Allowan c e s  ( RDA ) . Di ets 
were judged  to be good if they  provided all s even sele cted 
nutri ents and energy at levels equal to or to a limited 
extent in exc ess of the RDA . The ad equac y  of di ets pro­
viding b etwe en two- thirds and 100  perc ent RDA for each 
s el e cted nutri ent was considered qu estionabl e ,  but a di et 
was rated  poor i f  it provided l e ss than two-thirds th e RDA 
for one or more nutri ents . Appropriate allowanc e s  were 
used , based on the sub j e ct ' s age group , with additional 
allowanc e s  added for pregnancy , or for lactation where ap­
propriate ( se e  Appendix B ) . 
The  mean intakes  of energy and e ight nutri ents for 
the sampl e  population , not including suppl ements,  can b e  
s e en i n  Table 1 .  T h e  mean intakes for en ergy , iron , thi ­
amine ,  and riboflavin are low . Means for other nutri ents 
are adequate , although the mean for prote in would b e  low for 











24-Hour Intake of Selected Nutrients by 79 Pregnant S ioux Women 
Through Diet  Only 
Intake Intake Intake 
Mean Less  than 2iJ RDA 2L] but Less than RDA RDA or More  
Intake Numb er Percent Number Percent Numb er Perc:ent  
2008  kcal . 28  35 27 34 24 JO 
81 . 5 gm . 1.5 19 24 JO 40 5 1  
831 .  1 mg , .5 1  64 14 18 14 18 
12 . 8  mg. 35 44 30 38 14 18  
. 5 896 . 8 I .  u .  47 59 18 2 3 14 18  
1 .  1 mg . 33 42 2 3 29 2 3 2 9  
L9  mg a 22  28  18  2 3  39 49 
16 0 3 mg . 2 3 29  1 8  2 3 3 8 4 8  
Ascorbi c  acid 92 . 2  mg . 35 44 12  15  32 1} 1 
t\) '° 
Nutrient Per centage of Women Who D i d  Not Meet RDA 













V///J Less than 2/3 RDA 
40 60 80 1 0 0  
--�' 2/J RDA ( but not 1 00% )  
F igure 1 :  Levels of Nutrients Supplied Below the 
Re commended Dietary Allowances when V itamin and 
Mineral Supplements are not In cluded 
JO 
31 
a pregnant, lactating woman. Numbers and percentages of 
w6men whose intake was less than two-thirds , between two­
thirds and 100 percent, and equal to or exceeding the RDA 
can also be seen in Table 1. This information is shown 
graphically in Figure 1 .  It can be seen that over half of 
the subjects fell below two-thirds the RDA for calcium and 
vitamin A; between 40 and 50 percent of the intakes of iron, 
thiamin , and ascorbic acid fell below two-thirds the RDA. 
Over half of the women met or exceeded their RDAs for pro­
tein , as did between 40 and 50 percent for riboflavin, nia­
cin , and ascorbic acid. Overall, 9 1  percent of the diets 
were rated as poor (one or more nutrients less than two­
thirds the RDA) o None of the diets fell into the good 
category (RPA or more for all nutrients ) ,  but 9 percent had 
diets which supplied two-thirds but less than 100 percent of 
the RDA for all selected nutrients. 
The same information can be seen in Table 2 and Fig­
ure 2 ,  with addition of the supplements which were pre­
scribed to all of these women by the Public Health Service 
(see Appendix C ) .  As can be seen in Table 2, the mean in­
takes exceeded the RDA for most groups and for most nutri­
ents . Energy and protein levels were not changed by the 
supplements , and although the calcium level was increased by 
240 milligrams, 44 percent of the subjects still had calcium 
intakes below two-thirds the RDA. When the supplements 











24-Hour Intake of  Selected Nutrients by 79 Pregnant Sioux Women 
Through Diet and Vitamin and Mineral Supplements 
Intake Intake Intake 
Mean Less  than 2LJ RDA 2L} but Les s  than RDA RDA or  More 
Intake Number Percent Numb er Percent Number Percent 
2008 kcal . 28  35 27  34 24 JO 
81 . 5  gm o  15 19 24 JO 40 5 1 
1031. 1 gm . 35 44 22  2 8  22  2 8  
8 O .  2 mg . 0 0 0 0 79 1 00 
13896. 8 I .  u .  0 0 0 0 79 100  
3 .7  mg . 0 0 0 0 79 100 
4 , 9  mg . 0 0 0 0 79 100  
36 , 3  mg .  0 0 0 0 79 1 00 




Nutrient P�rcentage o:f Women Who Did Not Meet RDA 











VII/J Less than 2/3 RDA 2/3 RDA ( but not 100%) 
Figure 2: Levels o:f Nutrients Supplied Below the 
Recommended Dietary Allowances When Vitamin and 
Mineral Supplements are Included 
received a poor rating while 18 percent wer rated good. 
Differences in Calorie and Nutrient Intake 
as Related to Food Program Participation 
Figure 3 shows the percentages of subjects who were 
participating in one or more food programs at the time of 
the interview. It can be seen that the largest sector , 
about one third , participated in no program. Nearly half 
( 46 percent) participated in WIC , or WIC plus another food 
program. The Food Stamp Program had the smallest percen­
tage of participants. So, because the number of partici- . 
pants in the Food Stamp Program or the Food Stamp Program 
plus WIC was so low, with four and two subjects respective­
ly , the statistical significance of these data were ques­
tionable. Therefore , those data were omitted from the fol­
lowing table. Also, to simplify calculations, the intakes 
of the four pregnant and lactating women were omitted 
from the analysis of variance and the test of multiple re­
gression. 
The differences in energy and nutrient intake bet­
ween participants in the various food programs is shown in 
Table J .  F values were obtained through the analysis of 
variance, and it was· found that the participation in food 
programs was significantly related to the intake of some nu­
trients. For one thing, there was a significant differ­
ence in calcium intake between those who did and did not 












Figure 3: Percentage of Women participating 
in One or More Food Programs 
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Group means showed higher intakes of calcium among WIC 
participants and lower calcium intakes among commodity 
users. Additionally, commodity users had ascorbic acid 
intakes which were significantly different than non-commod­
ity users, with group means showing that commodity users had 
higher intakes. Otherwise, the data indicated that the food 
programs had little overall effect on nutrient intake. 
Relationship Between Age, Education, 
and Food Program Participation 
on the Intake of Selected Nutrients 
The percentages of women who had acieved various 
levels of education are shown in F igure 4 a  The mean was 
TABLE 3 






Calcium 22 30.6 
Iron 931.9 
Vi tamin A 87454.9 
Th i.amin 1202.9 
Riboflavin 7098 e 0  
Nia cin 3643. 6 





4.9 o. o 
1 8694. 2 8.4* 
1063 . 3 1. 1 
881 8.8  0.1 
1 255.6 1.0 
10744. 1 1. 5 
448. 9 0.1 
4 1037.7 1.6 
Food  Program 
WIC and 
Commodit i e s  Commodi t i e s  
Mean F Mean F 
Sguare Value Square Value 
1269. 2 0.8 , 225. 8 o.6 
1052.6 0 . 5 63.4 o.o 
11404.5 5 , 1* 400 . 0  0. 2 
3342.0  3.6 17.7 o.o 
37906.6 o.4 12076.6 0.1 
613.7 0.5 1 840. 1 1.5 
1654.5 0.2 1 9 8  .· 1 o.o 
3996.8  1 . 1  1 1.5 o.o 
101482.8  4.0* 29 165.3 1 . 2  
!F values obtained from analys i s  of variance . 
Signifi cant at the .05 level ( necessary F at 1 and 69 degrees  of  
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F igure 4 .  Perc entages of Women Who Had 






11 years- of education. Fewer than half ( 46 percent) had 
12 or more years of education, while 95 percent had com­
pleted at least the eighth grade . Figure 5 shows the per­
centages of those women which fit into the age categories 
specified in the National Research Council RDA tables . 
The mean age of the subjects was 23 . 3  years � About half 
( 4 8  percent) of the subjects were from 23-5 0  years of age, 
32 percent were between 19 and 22 years , and 20 percent 
were 18 years of age or younger. 
Tables 4 through 12 indicate variability in intake 
of the selected nutrients as related to age, educational 
level, and food program participation. Some F values 
significant at the . 05 level were obtained through step­
wise multiple regression . Ac cording to this statistical 
test (see Table 4), age had a significant effect on energy 
intake . Examination of the data also indi cated that the 
mean calorie intake was higher among younger subjects . 
Participation in the Commodity Program appeared to 
significantly affect calcium intake (see Table 6) . As was 
brought out through the analysis of variance technique, 
commodity users had · an average intake lower than non-users. 
Then, as shown in Table 7, the WIC program, age, and 
the use of commodities all have an affect iron intake. How­
ever , the analysis test showed no significant differences 
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F igure 5 .  Percentages of Women in Various 
Age Groups as Categori zed in RDA ✓Tables  
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TABLE 4 
Energy : The Effe ct of Age Edu cation, and Food Program 
Participation on Intake  
Variables R R2 F Valuea 
Age 0 . 269 0 . 0 72 5 . 362* 
Food Stamp Program 0 . 281  0 . 0 79 0 . 5 00 
Commodity Program 0. 28 7 0 . 0 82 0 . 270 
WIC Program 0. 293 0 . 0 86 0 . 2 77 
Education Level 0 . 29 8  o .  0 89 0 . 222  
TABLE 5 
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Prot ein : The Effect of Age , Educat ion , and Food Program 
Participation on Intake 
Variables R R2 F Valuea 
Age 0 . 2 0 1  0 . 040 2. 89 3 
WIC Program 0. 287 0 . 0 82 J . 164 
Education Level 0. 295 0 . 0 8 7  o .  36 3  
Food Stamp Program 0. 304 0 . 09 2  0 . 394 
Commodity Program 0. 304 0. 092 0 . 000  
aF values obtained from st ep-wise multiple regression .  
*signifi cant at the . 05 level ( ne c essary F at 1 and 
69  degre es of freedom is 4. o ) .  
-
participate in these programs. Examination of the data 
indicated intakes lower . than the sample mean among older 
subjects. As shown in Table 8, participation in the Food 
Stamp Program was significantly related to vitamin A 
intake. The significance of the apparent effects of the 
Food Stamp Program on vitamin A intake is questionable due 
to the small number of subjects in this group. 
Overall, the data indicated that age, education, 
and participation in food programs had a negligible effect 
on nutrient intake _ ( Tables 4- 12) 0 The nutrients affected· 
,by these variables were limited to energy, calcium, and 
to some extent iron o The significance found was only mar­
ginal and sometimes in opposing directions .  
TABLE 6 
Calcium: The Effect of Age, Education, and Food Program 
Participation on Intake 
Variables R R2 F Valuea 
Commodity Program 0. 246 0. 06 1 4 . 446* 
WIC Program 0. 330 0. 1 09 3. 75 8 
Age 0. 380 0. 144 2. 8 1 8  
Food Stamp Program 0. 393 0. 155 0. 8.56 
Education Level 0. 394 0 . 155 0 . 059 
TABLE 7 
Iron: The Effect of Age, Education, and Food Program 
Participation on Intake 
Variables R R2 F Valuea 
WIC Program 0. 255 0. 065 4. 79 2* 
Age 0. 335 0. 1 12 3. 690  
Commodity Program o . 4 1 1  0. 169  4. 658* 
Food Stamp Program _ o . 421 0. 1 77 0. 698  
Education Level o . 424 0 . 1 79 0. 218  
42 
aF values obtained from step-wise multiple regression . 
*significant at the . 05 level (necessary F at 1 and 
69 degrees of freedom is 4. 0 ) . 
TABLE 8 
Vitamin A :  The Eff ect of Age , Educat ion , and Food 
Program Parti cipation on Intake 
Variables R R 2 F Valuea 
Food Stamp Program 0. 264 0 . 0 70 5 - 1 70* 
Age 0. 1 17 o .  343 3 .  734 
Educati on Level 0. 371  0 . 137 1. 5 89 
WIC Program 0. 387 0 . 150 0 . 874 
Commodity Program 0. 392 0. 153 0. 287 
TABLE 9 
Th iamin : The Eff e ct of  Age , Education , and Food Program 
Parti cipation on Intake 
Variabl es R R 2 F Valuea 
WI C Program 0. 13 1 0 . 0 1 7  1. 214 
Age 0. 166 0. 027 0. 723 
Commodity Program 0. 186 0. 035 0 . 507  
Education Level 0. 202 0. 04 1 0 . 444 
Food Stamp Program 0. 202 0 . 041 0. 000 
ap values  obtain ed from step-wise multiple regressi on . 
*signif icant at the . 05 level ( ne c e ssary F at 1 and 
69 degrees of  freedom i s  4 . 0 ) . 
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TABLE 10 
Riboflavin: The Effect of Age, Education, and Food Program 
Participation on Intake 
Variables R R2 F Valuea 
WIC Program 0. 189 0. 0 36 2. 561 
Food Stamp Program 0. 290 0. 0 84 0. 638 
Education Level 0. 307 0. 095 0. 794 
Age 0. 327 0. 107 0. 972 
Commodity Program 0. 337 0. 114 0. 529 
TABLE 11 
Niacin: Effect of Age, Education, and Food Program 
Participation on Intake 
Variables R R2 F Valuea 
Commodity Program 0. 137 0. 019 1. 311  
Age 0. 149 0. 022 0. 246 
Education Level o .  169 0. 029 0. 295 
WIC Program 0. 169 0. 029 0. 16 1 
Food Stamp Program 0. 176 0. 03 1 0. 173 
ap values obtained from step-wise multiple regression. 
*significant at the . 05 level (necessary F at 1 and 
69 degrees of freedom is 4.o ) .  
TABLE 12 
Ascorbic Acid: The Effect of Age, Education, and Food 
Program Participation on Intake 
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Variables R R 2 F Valuea 
Commodity Program 0 . 1 86 o .  035 2 . 4 83 
WIC Program 0 . 2 1 1  O .  045 0 . 7 13 
Age 0 . 23 1  0 . 054 o. 649 
Education Level 0 . 2.5.5 0 . 065 0. 84.5 
Food Stamp Program o .  26 8 0. 0 72 0 . .530 
!F values obtained from step-wise multiple regression. 
Significant at the . 0.5 level ( necessary F at 1 and 
69 degrees of freedom is 4 . 0) . 
Chapter 4 
DISCUSSION 
Evaluation of Dietary Intake 
The results of this study were in accordance with 
earlier reported research among Indian populations in that 
many inadequacies were found. However, before discussing 
any specific inadequacies, some limitations in information 
and methods used must be acknowledged . For example, the RDA 
tables, although useful as a standard for dietary surveys 
and as a base for recommending dietary changes are designed 
to take care of " practically all healthy people in the 
United States . "  This standard describes the desirable 
levels of nutrient intake for the reference man and woman 
( the reference woman weighs 58 kilograms, is 23 to 5 0  years 
of age, and lives in a temperate climate ) ,  and is adjusted 
for various age categories . It does not take into con­
sideration body size or type, changes in activity level, or 
environmental changes (National Research Council, 1974 ) .  
Thus s these are neither minimum requirements or 
average needs. For most persons, there is a generous mar­
gin of safety . Therefore, in some national nutrition sur­
veys, such as the USDA 1965-1966 survey (USDA, 1968 ) ,  a 
good diet was defined as one that provided the nutrients at 
levels equal to or in excess of the RDA. A diet was rated 
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poor if it provided less than two-thirds the RDA ror one or 
more nutrients, because when diets provide less than two­
thirds the RDA for a prolonged period of time, it is expec­
ted that some individuals may show some signs 0£ deficiency 
( Robinson, 19 72, p. 8 ) .  This approach was adopted for this 
study. 
Additionally, there is still much to be discovered 
about the nutritional requirements of a woman during preg­
nancy, as was discussed for speci£ic nutrients in Chapter 1 .  
It is known that fetal needs vary qualitatively and quantita­
tively throughout the gestation period. For this study, the 
recommended increases in allowances were used £or the evalu­
ation of all intakes. For although the women were interview­
ed at various stages of pregnancy, 60 out of the 79 subjects 
were in the second or third trimester when interviewed. 
Upon analysis of the data it was apparent that the 
use of 24-hour recalls may have affected the obtained re­
sults . Although the 24-hour recall does have its advan­
tages , which were listed in Chapter 2, one of the methods 
which measure intake over a period 0£ several days may have 
been more accurate, especially ror those persons who report­
ed very small or very large intakes for the 24-hour period 
measured . 
The in£ormation obtained may also have been affected 
by the cultural differences and inexperience of the inter­
viewer. Persons at ease and those more willing and able to 
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communicate tended to take more time and may have reported 
their dietary intakes more accurately. Those who could or 
would not offer information or could not easily estimate 
portion sizes may have given incorrect answers and may 
have reported intakes higher or lower than the actual amounts 
consumed. 
The Home and Gardens Bulletin No. 72, which was used 
to determine nutrient intake, was also a limiting factor, 
since it did not include all foods used. Although the 
nutrient contents of many foods which were reported could 
be quite closely estimated by using a similar food or recipe, 
there were several native foods, such as wojapi (fruit 
pudding with chokecherries or blueberries) 9 organ meats, 
meat soups and fry bread, which were difficult to assess 
using the Bulletin. The nutrient content of the canned, 
chopped Commodity meats was also questionable. Also, the 
Bulletin lists average composition rather than actual, and 
does not take into consideration such factors as storage 
and preparation procedures which were not always con­
servative of nutrients, since storage space was often quite 
limited and many foods were boiled for long periods of time. 
The RDA for energy ranged from 240 0  to 2900  kilo­
calories for the subjects , The mean intake was j ust 2008 
kilocalories, with only JO percent meeting or exceeding the 
proper RDA and 35 percent consuming less than two-thirds 
the proper RDA. However, when 7 1  out of 79 women for whom 
information about height, weight, and month of pregnancy 
were available, were ranked according to National Research 
Council ( 1970 ,  p .  1 3) and Metropolitan Life (National Re� 
search Council , 19 70, p. 22) standards, 42 women were judged 
to be overweight and only nine to be underweight. 
A number of factors may explain this apparent contra-
diction . One possible reason is that the recorded food in­
take may have been lower than actual intake. Alternatively, 
the allowances may be an overestimate of the actual energy 
needs for this group, or perhaps the activity level was 
lower than the average on which the allowance was based. 
This is feasible since 56 out of the 79 women did not work 
outside the home, and 66 rated their level of physical ac­
tivity as being light. According to Krause and Hunschner 
( 19 72, p. 38) , light physical activity involves sitting , 
walking, and standing. Many of these women mentioned house-
work as the only physical activity engaged in. Although 12 
of the women rated themselves as moderately active ( stands, 
walks, does little sitting), none rated themselves as active 
( constantly active, with standing and walking the least 
strenuous exercise). For one of these reasons or others , 
it is likely that the energy needs for most of this sample 
population are being met. 
The allowances for protein ranged between 74 and 98 
grams with the mean intake being 84. 5 grams . Slightly over 
half had intakes which met or exceeded the RDA . The 
so 
remainder of the subjects had intakes below the RDA, with 
19 percent lower than two-thirds of the RDA. The diets low 
in protein tended to be quite low in calories and high in 
carbohydrate-containing foods. If these measured intakes 
were correct, it is possible that the levels needed for 
adequate fetal and accessory tissue growth may not have 
been supplied. Also, in those cases where energy intake 
is inadequate, protein is not spared for tissue synthesis. 
Eighteen percent of the subjects had adequate intakes 
of calcium and iron. For calcium, the mean intake was only 
about two-thirds the RDA, with 64 percent of the intakes 
falling below two-thirds the RDA. Milk and other dairy 
products, which are the only good sources of calcium, were 
lacking from many diets . There was a heavy use of coffee, 
tea, and carbonated beverages instead of milk . Adaptation 
to a lower calcium intake sometimes occurs and should be 
considered in regard to this population group, since this 
would make the RDA higher than the actual needs of the sub-
jects ( National Research Council, 1974, p. 84) . An un­
recognized source of calcium among native foods should also 
be considered. 
The mean intake of iron, which was 12. 8 milligrams , 
was also well below the RDA. The intakes of 82 percent of 
the subj ects were below recommended levels, with 44 percent 
falling below two-thirds the RDA. Of the hemoglobin levels 
listed for 75 of the 79 subjects in medical records, J 1  were 
below 12 . 0  grams per 100 milliliters, a level found to be 
met or exceeded by women given supplemental iron (National 
Research Council, 1970b, p .  7) . This suggests that iron 
intakes were inadequate for many of these women . 
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The mean intakes were adequate for vitamin A and 
ascorbic acid for most of the women. However, large per­
centages of the sample had intakes which were below recom­
mended levels, with 59 and 44 percent of the intakes falling 
below two-thirds the RDA for these vitamins , respectively. 
For both vitamins, the mean was shifted by a few intakes · 
which were several times the RDA. It is probable that in­
take of these vitamins was inadequate for many and that the 
limited use of fruits and vegetables rich in these vitamins 
was a contributing factor . A limited use of dairy products 
would also have a lowering affect on vitamin A intake. 
Of the B vitamins, the intake of thiamin was found 
most often to be inadequate. The mean intake was below the 
RDA for any age group, with only 29 percent of the intakes 
meeting or exceeding the RDA. An intake below two-thirds 
of the RDA was found for 42 percent of the women . This in­
adequacy may be associated with the limited number of food 
sources of thiamin, which include lean pork, beef liver, 
legumes, and whole and enriched cereals. Organ meats are 
a good source which are popular among members of this group . 
Nevertheless, it is probable that thiamin intake was de-
ficient in many diets. 
52 
The mean intake of niacin was also below the RDA for 
all age groups. Nearly half of the intakes did meet or ex­
ceed the RDA, though, with 29 percent falling below two­
thirds the RDA. Meats and enriched grains are good food 
source s  of niacin. For those with adequate protein intakes, 
the inadequacy of niacin is unlikely, s ince the amino acid 
tryptophan can be converted into this vitamin. 
For the last B vitamin measured, riboflavin, the av-
erage intake was adequate for all age groups. As with nia­
cin, about half of the indivi dual intakes would be consi d� 
ered adequate; while 28 percent fell below two-thirds the 
RDA. Diets including adequate amounts of milk , organ meats, 
or enriched breads and cereals would provide this vitamin 
in sufficient amounts. 
It may be concluded that according to information ob-
tained through this survey that there are many inad equa c i e s  
in the d iets of this group of pregnant Sioux women. All of 
the intakes were considered to be poor , since at least one 
nutrient wa s  supplied at below two- thirds the RDA. Encour­
agement through some means to consume more meat , dairy prod­
ucts, fruits and vegetables high in vitamin A and ascorbi c  
acid, and enriched breads an d  cereals is to be recommend ed. 
Additional laboratory and clinical studies to assess possi­
ble nutritional deficiencies would be useful , as would a 
study of the complications and outcome of pregnancy as re­
lated to the dietary intakes of this population group. 
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Evaluati on with Suppl ements Included 
Th e us e of prenatal suppl ements di d much to increas e 
the level of intake for some nutri ents . Energy and protein 
were not provided by the supplements and cal c ium was not 
provided in adequate amounts . A mor e  adequate diet , how­
ever , would have suppli ed the neces sary vitamin s , minerals , 
protein , and energy . Also , there i s  no guarante e  that the 
supplements are consumed even when pres crib ed  and given to 
patients fr e e  of  charge . Several women stated that they 
di d not take suppl ements although they had them . Another 
probl em i s  that many of the women were s everal months pr eg­
nant b efore  utiliz ing Public Health s ervi c es . By that time , 
nutritional def i c i encies could already have had damaging 
effe cts on the f etus . Although the us e of such supplements 
probab ly is not harmful ,  they should not b e  cons idered a 
substitute for an adequate diet . The us e of f errous iron 
supplements i s  probably neces sary , sin c e  it i s  difficult 
to meet the RDA for iron . The need for a vitamin and min­
eral suppl ement including iron plus a s eparate iron supple-
ment i s  questionable . 
Eff e ct of Age , Educa�ion, and Food  Program 
Participati on 
Age was found to be  related to energy intake , with 
higher l evels of energy intake found among younger women . 
The high er energy requirements of the younger women prob­
ably r esults in thi s  higher intake .  Age was als o  re lated 
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to . iron intake, with lower levels consumed by older women. 
This was possibly related to the lower energy intakes of 
older women, since it is almost impossible for women to ob­
tain the recommended levels of this nutrient without ex­
ceeding energy needs. It follows that the higher energy 
needs, and therefore intakes, of younger women would in­
crease the chances of adequate iron intake. 
Education was not found to be related to the intake 
of any nutrients. Reasons include the fact that health 
and nutrition education may have not been stressed among 
these people. Or, it is possible that other factors, such 
as cultural influences on food likes and dislikes, limited 
income, or poor food habits learned early in life, may play 
greater roles than has education. 
Although some significant differences were found 
between food programs, dietary intakes were not found to 
be changed t�o much by parti·cipation in them . Since the 
goals of these programs and the foods supplied are quite dif­
ferent, these differences are somewhat less than might be 
expected. 
The WIC program, in which nearly half of these women 
participated, allowed them to purchase specific food supple­
ments, including iron-fortified cereals, fruit and vegetable 
juices high in ascorbic acid, milk, and eggs (Food and Nu­
trition Service, 19 76b ) .  It would be thought that these 
supplements would significantly affect intakes of calcium, 
iron, protein, and ascorbic acid. Calcium was the only 
nutrient found to be significantly affected. 
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The Commodity Distribution Program has been a means 
through which the Federal government could distribute to 
needy families surplus foods such �s cornmeal, corn grits, 
flour , non-fat dry milk, peanut butter, rice and rolled 
wheat. Additionally, extra money could be used to buy and 
distribute Ioods such as orange juice, turkey, beef, and 
vegetables from time to time ( Citizen's Board of Inquiry, 
1968) . At the time of this survey, commodities were dis­
tributed mainly to Indian reservations. Problems associ­
ated with this program include the nutritive inadequacy of 
the combination of commodity foods offered and the amount of 
food distributed per family. According to this survey, 
participants in this program had intakes of calcium which 
11.ere lower and of ascorbic acid which were higher than non­
participants. 
The last program considered, the Food Stamp Program, 
is a means through which families may buy almost any food 
in a store approved by the Food and Nutrition Service ( Food 
and Nutrition Service, 1976a) . This program was not ex­
tensively used on the Cheyenne River Reservation at the time 
the study was carried out, as shown by the numbers partici­
pating in the program who were included in this survey. 
Although this number was too small to establish significance 
in the statistical tests , it was not apparent to the 
researcher that the dietary intakes of Food Stamp users were 
appreciably improved. 
Since the WIC program was impl emented a few months 
previous to the beginning of this study , and because the 
switch from the Commodity Distribution Program to the Food 
Stamp Program was being planned, more information about the 
dietary intake of these groups after the programs have b e en 
in eff ect for a longer period would be desirable. 
As mentioned in previous research , nutritional 
imbalance and inadequacy are ancient characteristics of the 
Sioux (Nurge , 1970 , p. 53) .  Any changes in such cultural 
characteristics will come slowly, as will changes in 
economic conditions . Federally distributed commodities, 
which have been the main food source among many Sioux people 
for several decades , have become the accepted foods among 
these people, although inadequate. The acceptance of new 
foods and new programs, such as the WIC and Food Stamp 
programs, will also be slow. Changing food patterns and 
learning to select food items will be problems. The answer 
may lie , at least partially, in ongoing nutrition education 
programs which stress the importance of an adequat e diet 
containing a wide variety of foods during pregnancy and 
throughout li£ e , and provide advice on how to purchase these 
foods , or select them from foods available in the programs. 
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APPENDIX A 
CHEYENNE RIVER NUTRIT I ON SURVEY 
BACKGROUND INFORMAT ION 
Respondent N o . 






1 ,  What type of place i s  it? 
( 37 ) * 1 . Large town (more than 750) 
( 1 7 ) 2 .  T own (350-750) 
( 14 ) 3. Village ( less  than 350) 
( 02 )  4. Country ( n on- farm ) 
( 0 8 )  5 , Farm 
( 0 1 )  6. Other ( specify )  
2 .  Distri ct Number 
Li st number 1-7 
3. What i s  your age? 
List in years 
4. What i s  your pregnancy status? 
( 1 8 )  1 .  1 ° pregnant 
( 29) 2 .  2 ° pregnant 
( 2 8 ) 3 .  3° pregnant 
(00 )  4. Lactating 
(00 )  5 . 1 lactating and pregnant 
( 0 1 )  6 . 2 lactating and pregnant 
(03) 7. 3 lactating and pregnant 
5 .  Have you . made any changes in what you eat 
or  drink because you are pregnant? 
( 25 ) 1 .  Yes 
( .54 ) 2 .  No  
6. How d id you know to  make these changes?  
( 04 )  1 .  Do ctor ·  er  clini c 
( 0 1 )  2 .  Family member 
( 0 1 )  3. Friend or neighbor 
( 1 8 )  4. Self- impo sed 
( 0 1 )  5 .  Other 
( 54) 6. Not appl i cable 
* For sele cted questions , numbers denote 
the re sponse frequency of  the 79 sub j e cts . 









7. Are you taking vitamin/mineral suppleme 
(28)* 1. No 
( 02 ) 2 .  Vitamins { specify)  
( 0 1 )  3. Minerals ( specify) 
_
____ _ 
( 48) 4. Both ( s�ecify) 
8 .  Are you taking any calcium or iron 
supplements? 
( 2 9 )  1 . No 
( 0 1 )  2 .  Calcium 
( 49 ) J. Iron 
( 0 0 )  4. Both 
9. Did the doctor tell you to take these 
supplements? 
( 0 1 )  1. No 
( 49 ) 2 .  Both 
( 02 ) 3. Vitamins 
( 0 0 ) 4. Minerals 
( 2 7 )  O. Not applicable 
nts? 
1 0 . Do you eat any of the following things? 
( 0 0 ) 1. Starch 
( 0 2 ) 2 . Dirt 
( 0 0 ) J. Clay 
( 0 3 )  4. Paper 
( 0 3 )  5 . Other and combinations (specify ) 
( 7 1 ) 0 .  None of these 
1 1 . Are you on any of these special diets? 
( 0 1 )  1 . Diabetic 
( 0 0 ) 2. Calorie restriction 
( 0 0 )  3. Na restriction-pregnant 
( 0 0 )  4. Na restriction-other 
( 0 0 )  5 .  Other or combination (specify )_ 
( 00 ) O .  None of these 
12. If yes, is this a doctor ' s  prescription 
( 0 0 )  1 . No 
(01 ) 2. Yes 
? 
( 78 ) O. Not applicable 
13 . Do you consider yourself to be 
( 36) 1. Overweight 
( 07 )  2. Underweight 
( 36) 3. Normal weight 
14. Are you trying to 
( 05) 1 . Gain weight 
( 17 ) 2. Lose weight 
{ 5 7 )  J. Neither 
*For selected questions, numbers de 











15 . How many living children do you have? 
List numb er ( 0 0-none ) 
16. How many adult memb ers of the family live 
in your home? 
List numb er ( 00-none ) 
17 . Do any persons outs ide th e family live in 
your home? 
List number ( 0 0-none ) 




( 61 ) *  1 .  
( 0.5 )  2 .  
( 13 )  3 .  Oth er ( specify ) (usually meant  both 
. of above 
19 . How many years of education have you 
compl eted? 
Li·st numb er 
20 . Bes ides being a homemaker , do you pres ently 
work outside th e home? 
( 23 ) 1 .  Yes 
( 56 )  2. No 
21 . 
22 . 
2 3 . 
I f  yes ,  what kind of work do you do? 
( sp e c ify ) __________ _ 
lf yes , what is the average numb er of  
hours per week that you work? 
List numb er of hours ( 00-if full-time 
hous ewife )  
How much and what kind of physical activity 
do you normally engage in? ( spe cify ) ___ _ 
( 0 1 ) 1 .  Very light 
( 6 .5 ) 2 . Light 
(13) 3. Moderate 
( 00 )  4 .  Active 
)I 
' � 
24. Which of th e following sourc es do you us e to 
obtain family food? 
(77) a .  Purchased 
( 1 5 ) b .  Home produc ed 
( 36) c .  Hunting and fishing 
( 19 ) d .  Gifts 
( 14) e .  Payment for work 
*For selected questions , numbers denote 
the response frequency of the 79 sub j e cts . 
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16 17  
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2 8  29  30 
I I 
31 32 3 3  
2.5. Where 
( 12)* 1 .  
( 0 0 ) 2 .  
( 6 7 ) 3 .  
( 00) 4. 
do you usually buy your food? 
Supermarket 
Farm store 
Ne ighborhood store 
Other ( spe cify ) ______ _ 
26. Are you currently rec eiving WI C suppl ements ? 
( 3.5 ) 1 .  Yes 
( 44 ) 2 .  No 
27 . If yes , how long have you been re c e iving· 
t 
thes e  suppl ements? 
List number of months ( 00 -not appl i cable  ) j 
28. If no , did you ever rec eive WIC suppl ements ? • I 
1 .  Yes 
2 .  No 
O .  Not appli cable 
29. Are you now r e c eiving commodities? 
(28) 1 .  Yes 
( .5 1 )  0 .  No 
30 . If no , 
1 .  
2 .  
o .  




31 .  Did you ever re c eive foods from the Suppl e­
mentary Food Program? 
( 32) 1 .  Yes 
( 47) 2.  No 
32 . If yes , do you prefer the WI C or the Suppl e­
mentary Food Program? 
1 .  WI C 
2 .  SFP 
33 Do 
( 07) 
you currently purchas e food stamps? 
1 . Yes 





If no , 
1 .  
2 .  
o .  
did  you ever? 
Yes 
No 
Not applicable  
How much do  you pay for them monthly? 
List to nearest dollar ( 000-not pur-
chas ed ) 
What is the ir value? 
Enter to nearest dollar ( 000-no pur-
chas ed)  
*For sele cted questions , numbers denote 














45 46 47  
I I 
48 49 50 
37 •. If  answer to 26 i s  no , why are you not g et-
ting WIC  supplements although avai lable? 
( 05 ) *  1 .  No need , or di sinterest 
( 02) 2 .  Not eligible 
( 0 1 ) 3. Respondent thinks not el igible 
( 0 7 ) 4 . Did  not know about WI C 
( 0 0 ) 5 .  Needs transportation 
( JO ) 6 .  Other reasons ( spec ify ) 
( 00 ) 7 .  Unknown 
------
( 35 )  O .  Not appli cable 
38. Why are you not getting stamps or 
commodities although avai lable? 
( 10 )  1 .  No need , or di s interest 
( 22 ) 2 .  Not el ig ible 
( OJ ) 3. Respondent thinks not eligible  
( 00 ) 4 .  Did not know about 
( 34 )  5 , Not appl i cable 
( 0 1 ) 6 .  Cannot afford 
( 02) 7 .  Needs transportat ion 
( 0 8 ) 8 .  Other reasons ( spec ify ) ______ _ 
39. Are you receiving Welfare Aid? 
( 04 )  1 .  Yes 
( 75 ) O .  N o  
40 . Are you currently receiving A i d  to 
· · Dep endent Children? 
( 16 )  1 .  Yes 
( 6 3 ) O .  No  
4 1 . T ime spent on intervi ew ,  in  minutes 
List number of minutes 
42. How c ooperative was respondent? 
1 .  Not avai lable 
2 .  Respondent incapable 
J . Refused 
4 .  Other ( specify ) ________ _ 
O .  Completed 
*For sele cted questions , numbers denote 
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CHEYENNE RIVER NUTRITION SURVEY 
CLINICAL INFORMATION 
Respondent No . 
Respondent ' s  name - -
Cl ini c registrati_o_n_n_o __ ______ _ 





1 .  What is the race of the respondent? 
(74)* 1 .  Ameri can Ind ian 
( 05) 2 .  Caucasian 
( 0 0 ) 3. Other ( specify )  ------
2 .  What is the religion of the respondent? 
( 44) 1. Protestant 
( 26 ) 2.  Catholi c 
( 0 8 ) 3. Morman 
( 0 1 )  4 . Other ( specify ) ______ _ 
J . Is respondent married? 
( .50 )  1. Yes 
{ 29 )  2 .  No 
( 00 )  J . Unknown 
5 8  
59 
6 0  
4. In what month o f  pregnancy was last che ckup9 ,--�--� 
Li st month ( 0-not recorded ) 6 1  
5 . What i s  
List 
6 . What i s  
respond ent • s usual w e ight? I I 
in pounds ( 000-not recorded ) 62  6 3 64 
respondent ' s  present weight? 
I I in pounds ( 000-not recorded ) List 
65 66 6 7  1 
l 
respondent ' s  height? 
in inches ( 00-n�t recorded ) 
7. \rJhat is 
List 
8 .  Ac cording to the interviewer ' s  estimation , 
the respondent is probably 
( 22 ) 1 .  Normal weight for stage of pregnancy 
( 09 )  2. Underweight for stage of pregnancy 
( 40 ) 3. Overweight for stage of pregnancy 
9. What is respondent ' s  latest hemoglobin 
read ing? 
List to nearest tenth per cent 
( 0 0-not recorded ) 
10 .  What is the respondent ' s  latest hemato crit 
reading? 
List to nearest per cent ( 0 0-not rec o rded 
*For selected questions , numbers denote 





7 1  72 
I 
73 74 l 
l 
67  
1 1. Were vitamins and/or minerals prescribed to 1,__ ___ _. 
respondent? 
( 00 ) * 1. Vitamins 
( 00) 2. Iron 
( 79 )  3 . Vitamins and iron 
( 00) 4. Other ( specify ) _____ _ ( 00) Q. None prescribed 
75 
12. Was a special diet prescribed to respondent? i--___ ___. 
( 01 ) 1 . ·  Diabetic 
{ 00) 2. Calorie restriction 
( 00 )  J .  Na restriction-pregnant 
( 00) 4. Na restriction-other 
( 00) 5 .  Other or combination ( specify ) ___ _ 
( 78) O. No diet prescribed 
1 3. Comments (health problems which might be 
related to nutrition ) __________ _ 
* For selected questions, numbers denote 
the response frequency of the 79 subjects. 
CHEYENNE RIVER NUTRITION SURVEY 
24 HOUR FOOD RECALL 
-
Respondent no . - - - Col 
Kind of food Amt 
What is  th e last thing you ' ve 
had to eat or drink this mor-
ning? 
Did you have a morning meal? 
If so , what did you have? 
After you got up this morning , 
what i s  the first thing you 
had to eat or drink? 
Did you have an evening meal? 
I f  s o , what did you have? 
Did you have anything to eat 
during the afternoon? Lf  so , 
what did you have? 
Did you have a noon meal yes-
terday? If so , what did you 
have? 
Did you have anything to eat 
or drink b etwe en this time 
and noon yesterday? 
68 
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National Research Council : Recommended Dai ly Dietary 
Allowances for Females, R evi sed 1973 
Vi tamin R ibo-
Energy Protein Calcium Iron A Thiamin flavin 
(kcal ) ( g) (mg) (mg) ( IU ) ( mg )  ( mg )  
2400 44 1200  18  4000 1. 2  1 . 3  
2 100 48 1200  18  4000  1. 1 1 . 4 
2 100 46 800 1 8 4000 1. 1 1. 4 
2000 46 Boo 1 8  4000 1. 0 1. 2 
+ 300 + JO 1200 1 8+ 5000  + 0. 3  + 0. 3 
+500 +20 1200  18  6000  + 0. J +0 . .5 
As c orb i c  
N iac in a c id 




1 3  45 
+2  60  
+4 6 0  
APPENDIX C 
CONTENTS OF VITAMIN AND MINERAL SUPPLEMENTS 
I. VITAMIN AND MINERAL SUPPLEMENT 
Natalin RX ( Mead Johnson) contained vitamin A, 8000 
I. U.; ascorbic acid, 90 mg.; thiamin 2. 6 mg.; ri­
boflavin, 3. 0 mg.; niacin, 20 mg. ; iron 30 mg.; 
and calcium, 200 mg. 
II. IRON SUPPLEMENT 
Consisted of 325 mg. ferrous gluconate containing 
1 1. 5  percent or 37 . 375 mg. ferrous iron. 
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